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a solution of a titanium alkoxide and a diol-type organic compound with a silica sol and/or an alumina sol. 

SOLUTION: The titanium alkoxide used is exemplified by a 1-5C one such as especially titanium methoxide or titanium butoxide 
and is used in the form of solution in an organic solvent such as methanol. The diol-type organic compound used is desirably 2- 
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compound in a molar ratio of 1:(1-8) to form a titanium complex. 1mol of this complex is mixed with about 4mol of water to 
obtain a titania sol. The titania sol is mixed with a silica sol and an alumina sol to obtain a coating liquid. 
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CLAIMS 
[Clalm(s)] 

[Claim 1] The solution containing a titanium alkoxide. and the following general formulas I** 1] 
R2 RS R2 Rs 

II II 
Rl— C-R3-(j;— R4 R^_C_C-R4 

OH OH isXtfyt fzli OH OH 



Ri : Ms SfciiCpHap+i R4:h. $fct±CxH2x+i 

p=1~5 x=1~5 

R2:CqH2q+i R5:H. * /c 1^ C y H 2y+i 
q=1~5 y=1~5 

R3 : CrH2r 

r=1~3 

Coating liquid for hydrophilic coat formation characterized by having the titania sol which carried out hydrolysis processing of the 
titanium complex which comes out and is formed with the organic compound of the diol mold with which it is expressed, and a 
silica sol and/or alumina sol. 

[Claim 2] Coating liquid for hydrophilic coat formation according to claim 1 characterized by the range of the addition of the 
organic compound of the diol mold to a titanium alkoxide being 1:1-8 in a mole ratio. 

[Claim 3] Coating liquid for hydrophilic coat formation according to claim 1 with which the addition of the metallic oxide which 
consists of a titania, a silica, and an alumina is characterized by a silica and/or an alumina being 10 - 40 % of the weight to 60 - 
90 % of the weight of titanias. 

[Claim 4] Coating liquid for hydrophilic coat formation according to claim 1 characterized by a silica sol containing colloidal silica. 
[Claim 5] Coating liquid for hydrophilic coat formation characterized by being the range whose particle diameter of the colloidal 
silica in a silica sol is 3-20nm. 

[Claim 6] Coating liquid for hydrophilic coat formation according to claim 1 characterized by alumina sol containing the colloidal 
particle of an alumina. 

[Claim 7] Coating liquid for hydrophilic coat formation according to claim 6 characterized by being the range whose diameter of a 
colloidal particle of the alumina in alumina sol is 5-20nm. 

[Claim 8] Coating liquid for hydrophilic coat formation according to claim 1 to 5 with which a silica sol is characterized by alumina 
sol containing the colloidal particle of an alumina including the colloidal particle of a silica. 

[Claim 9] Coating liquid for hydrophilic coat formation characterized by for the diameter of a colloidal particle of the silica in a 
silica sol being the range which is 3-20nm, and being the range whose diameter of a colloidal particle of an alumina is 5-20nm. 
[Claim 10] The organic compound of a diol mold is 2-ethyl. - 1, 3-hexandiol, 2 and 2, 4-trimethyl -1, 3-pentanediol, 1. 2- 
butanediol, 1 ,3-butanediol, 2, and 3-butanediol and the 2-methyl -2, coating liquid for hydrophilic coat formation according to 
claim 1 characterized by being at least one sort chosen from the group which consists of 4-pentanediol. 

[Claim 11] Coating liquid for hydrophilic coat formation according to claim 1 characterized by a titanium alkoxide being at least 
one sort to carbon numbers 1-5. 

[Claim 12] Coating liquid for hydrophilic coat formation according to claim 1 to 1 1 characterized by being the range whose 
moisture content is 0 - 5 % of the weight. 

[Claim 13] To the solution containing a titanium alkoxide, they are the following general formulas I** 2]. 
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R2 Rs R2 Rs 

i I II 

Ri-j:-R3-(j;-R4 R^_c-<p-R4 

OH OH *>.kot/*/i{± OHOH 



Ri : Hv */j:ttCpH2p+i R4: H. $tliCxH2x+i 

p=1~5 x=1~5 

R2: CqH2q+1 Rs: H. $ActtCyH2y+1 

q=1— 5 y-1~5 

R3 : CrHZr 

r=1~3 

the organic compound of the diol mold with which it is come out and expressed — in addition, the manufacture approach of the 
coating liquid for hydrophilic coat formation characterized by adding a silica sol and/or alumina sol to the titania sot obtained by 
heating at 20-80 degrees C, forming a titanium complex, and subsequently carrying out hydrolysis processing of this titanium 
complex. 



[Translation donej 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the coating solution for hydrophilic coat formation used for forming a 
hydrophilic coat in front faces, such as glass, a mirror, and a metal, and its manufacture approach about the coating liquid for 
hydrophilic coat formation, and its manufacture approach. 
[0002] 

[Description of the Prior Art] From the former, inorganic glass etc. is widely used for goods, such as a windowpane. a mirror 
plane, and a spectacle lens» taking advantage of the property as a transparence base material. However, when the goods using 
these transparence base material were used in the location or temperature of high-humidity/temperature, the large interface of a 
humidity difference, etc.. they produced dew condensation on the surface of goods, and they had the fault that originated in this 
and the front face of goods was tinctured with cloudiness. 

[0003] Especially the thing that the front face of a product blooms cloudy in a windowpane. a spectacle lens, a mirror, etc. also 
among transparence base materials is a serious problem. Therefore, the request about these amelioration is made from every 
direction, and the attempt which is going to give a hydrophilic property and endurance to various goods including a transparence 
base material until now is proposed variously. 

[0004] As an approach of preventing the cloudiness on the front face of a base material, forming the coat of a hydrophilic 
property in front faces, such as glass, is performed. It is known for many years that cloudiness can be prevented by applying a 
surfactant to a front face as easiest means, and the attempt which raises the durability of the effectiveness by blending water^ 
solution polymers, such as polyacrylic acid and polyvinyl alcohol, with a surfactant is made (for example, JP,52-101680,A etc.). 
However, in this approach, it is only giving a hydrophilic property temporarily and continuous effectiveness cannot be expected. 
[0005] Moreover, the method of obtaining the hydrophilic thin film excellent in the hydrophilic property is proposed by JP,55- 
154351, A by forming the thin film containing a molybdic-acid ghost and/or a tungstic-acid ghost, and a phosphorylation object in 
a glass base material front face by the physical vapor deposition, chemical vacuum deposition, etc. It is P2 05 to the glass which 
contains P2 O in J P, 54- 1051 20 ,A. The approach of giving a hydrophilic property is proposed by contacting a liquid or a steam. 
The approach of forming In JP,53-58492,A the hydrophilic film which was excellent in adhesion by applying the constituent 
containing a sulfonic acid type amphoteric surface active agent and mineral salt, or acetate to a base material using a lower 
alcohol solution is proposed. However, there was a fault that it was inferior to the long-term durability of hydrophilic ability also 
in which approach. 

[0006] On the other hand, the attempt which forms the titania film on glass, is going to disassemble the pollutant which 
disassembles water, and the pollutant or odorant in air with the property of a photocatalyst. or adheres to a front face, and is 
going to maintain the clean surface has been performed (JP.63-97234.A. JP.2-223909.A. JP.7-100378.A). Since the film front 
face is defecated after ultraviolet rays are irradiated by these titanias film, it is well-known that the outstanding hydrophilic 
property is shown. Moreover, it applies also for many approaches of forming the titania film by the sol gel process (JP,7- 
100378.A etc.). 

[0007] However, when such titania film was used as it is. after the optical exposure was carried out the hydrophilic front face 
was obtained, but when the situation that light was not irradiated continued, the organic compound adhered to the titania front 
face gradually, and there was a fault that a hydrophilic property will be lost. Metallic oxides which have the outstanding 
hydrophilic property as an approach of preventing this fault, such as a silica and an alumina, are mixed with a titania, and even if 
the situation that light is not irradiated continues for a long time, it is possible that a hydrophilic property is maintained. 
According to the film of such a configuration, it excels in the durability of hydrophilic ability, and since it is the inorganic film, a 
hydrophilic property or fog resistance glass, and a mirror also with sufficient endurance can be obtained. 

[0008] As an approach of forming on glass the film which added metallic oxides, such as a silica and an alumina, to the titania. a 
sol gel process is simple. In this case, although the sol of a silica or an alumina is added to the titania sol obtained by hydrolyzing 
the solution containing a titanium alkoxide, it applies on a substrate and it is possible to calcinate, since the usual titania sol has 
the very quick hydrolysis rate, and white deposits will be carried out in a short time after mixing or it will gel if it is made the 
above mixed sols, formation of the transparent film is difficult. 
[0009] 

[Problem(s) to be Solved by the Invention] As explained above, as a hydrophilic coat with which it has durability and is satisfied 

of endurance in a Prior art, the system which added the silica and the alumina to the titania could be considered, but in order to 

produce this with a sol gel process, the coating solution with sufficient stability (pot life) was required. 

[0010] This invention tends to cancel the fault of such a conventional technique, and aims at offering the coating liquid for 

hydrophilic coat formation with sufficient stability used in order to form the hydrophilic coat excellent in a hydrophilic property 

and endurance on a base material, and its manufacture approach. 

[0011] 

[Means for Solving the Problem] By using the complex of the titanium formed with the solution containing a titanium alkoxide, and 
the organic compound of a specific did mold, stability found out that the well excellent hydrophilic coat could be obtained, and 
this invention persons reached this invention, as a result of inquiring wholeheartedly that the above-mentioned technical problem 
should be solved. 

[0012] The above-mentioned purposes of this invention are [ the solution containing a titanium alkoxide, and ] the following 
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genera! formulas [** 3]. 

R2 RS R2 Rs 

II- II 
Ri-j: — R3-(j: — R4 Ri_c— c — R4 

OH OH t>J;or/gA:(± OHOH 



Ri:H, $/cttCpH2p+l R4:H. tfcltCtH^x*^ 

p=1~5 x=1~5 

R2:CqH2q+i R 5 : H . * Cy H2y+i 

q=1— 5 y=1~5 

R3 : CrH2r 

r-1~3 

It was attained by the coating liquid for hydrophllic coat formation characterized by having the titania sol which carried out 
hydrolysis processing of the complex of the titanium which comes out and Is formed with the organic compound of the diol mold 
with which it is expressed, and a silica sol and/or alumina sol. and its manufacture approach. 

[0013] Especially a desirable thing also in the organic compound of the diol mold used by this invention 2-ethyl -1, 3-hexandiol, 2 
and 2, 4-trimethyl -1, 3-pentanediol, It is using at least one sort chosen from the group which consists of 1, 2-butanediol, 1,3- 
butanediol, 2, and 3-butanediol and the 2-methyl -2, and 4-pentanediol. The stability of coating liquid and the description of a 
hydrophilic coat which are acquired by this are extremely excellent. 
[0014] 
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TECHNICAL HELD 

[Field of the Invention] Especially this invention relates to the coating solution for hydrophilic coat formation used for forming a 
hydrophilic coat in front faces, such as glass, a mirror, and a metal, and its manufacture approach about the coating liquid for 
hydrophilic coat formation, and its manufacture approach. 
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[Description of the Prior Art] From the former, inorganic glass etc. is widely used for goods, such as a windowpane, a mirror 
plane, and a spectacle lens, taking advantage of the property as a transparence base material. However, when the goods using 
these transparence base material were used in the location or temperature of high-humidity /temperature, the large interface of a 
humidity difference, etc., they produced dew condensation on the surface of goods, and they had the fault that originated in this 
and the front face of goods was tinctured with cloudiness. 

[0003] Especially the thing that the front face of a product blooms cloudy in a windowpane, a spectacle lens, a mirror, etc. also 
among transparence base materials is a serious problem. Therefore, the request about these amelioration is made from every 
direction, and the attempt which is going to give a hydrophilic property and endurance to various goods including a transparence 
base material until now is proposed variously. 

[0004] As an approach of preventing the cloudiness on the front face of a base material, forming the coat of a hydrophilic 
property in front faces, such as glass, is performed. It is known for many years that cloudiness can be prevented by applying a 
surfactant to a front face as easiest means, and the attempt which raises the durability of the effectiveness by blending watei^ 
solution polymers, such as polyacrylic acid and polyvinyl alcohol, with a surfactant is made (for example. JP,52-101680.A etc.). 
However, In this approach, it is only giving a hydrophilic property temporarily and continuous effectiveness cannot be expected. 
[0005] Moreover, the method of obtaining the hydrophilic thin film excellent in the hydrophilic property is proposed by JP,55- 
154351 A by forming the thin film containing a molybdic-acid ghost and/or a tungstic-acid ghost, and a phosphorylation object in 
a glass base material front face by the physical vapor deposition, chemical vacuum deposition, etc. It is P2 05 to the glass which 
contains P2 O in JP.54-105120.A. The approach of giving a hydrophilic property is proposed by contacting a liquid or a steam. 
The approach of forming in JP,53-58492,A the hydrophilic film which was excellent in adhesion by applying the constituent 
containing a sulfonic acid type amphoteric surface active agent and mineral salt, or acetate to a base material using a lower 
alcohol solution is proposed. However, there was a fault that it was inferior to the long-term durability of hydrophilic ability also 
in which approach. 

[0006] On the other hand, the attempt which forms the titania film on glass, is going to disassemble the pollutant which 
disassembles water, and the pollutant or odorant in air with the property of a photocatalyst, or adheres to a front face, and is 
going to maintain the clean surface has been performed (JP,63-97234,A, JP, 2- 223909 ,A, JP,7-100378,A). Since the film front 
face is defecated after ultraviolet rays are irradiated by these titanias film, it is well-known that the outstanding hydrophilic 
property is shown. Moreover, it applies also for many approaches of forming the titania film by the sol gel process (JP.7- 
100378,A etc.). 

[0007] However, when such titania film was used as it is, after the optical exposure was carried out, the hydrophilic front face 
was obtained, but when the situation that light was not irradiated continued, the organic compound adhered to the titania front 
face gradually, and there was a fault that a hydrophilic property will be lost. Metallic oxides which have the outstanding 
hydrophilic property as an approach of preventing this fault, such as a silica and an alumina, are mixed with a titania. and even if 
the situation that light is not irradiated continues for a long time, it is possible that a hydrophilic property is maintained. 
According to the film of such a configuration, it excels in the durability of hydrophilic ability, and since it is the inorganic film, a 
hydrophilic property or fog resistance glass, and a mirror also with sufficient endurance can be obtained. 

[0008] As an approach of forming on glass the film which added metallic oxides, such as a silica and an alumina, to the titania. a 
sol gel process is simple. In this case, although the sol of a silica or an alumina is added to the titania sol obtained by hydrolyzing 
the solution containing a titanium alkoxide. it applies on a substrate and it is possible to calcinate, since the usual titania sol has 
the very quick hydrolysis rate, and white deposits will be carried out in a short time after mixing or it will gel if it is made the 
above mixed sols, formation of the transparent film is difficult. 
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EFFECT OF THE INVENTION 

[Effect of the Invention] Since the coating liquid for hydrophilic coat formation of this invention is excellent in stability, the 
hydrophilic effectiveness is maintained upwards for a long time, and the hydrophilic coat obtained by this is excellent also in 
abrasion resistance. 



[Translation done.] 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] As explained above, as a hydrophillc coat with which it has durability and is satisfied 
of endurance in a Prior art, the system which added the silica and the alumina to the titania could be considered, but in order to 
produce this with a sol gel process, the coating solution with sufficient stability (pot life) was required. 
[0010] This invention tends to cancel the fault of such a conventional technique, and aims at offering the coating liquid for 
hydrophilic coat formation with sufficient stability used in order to form the hydrophilic coat excellent in a hydrophilic property 
and endurance on a base material, and its manufacture approach. 
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MEANS 

[Means for Solving the Problem] By using the complex of the titanium formed with the solution containing a titanium alkoxide, and 
the organic compound of a specific diol mold, stability found out that the weH excellent hydrophilic coat could be obtained, and 
this invention persons reached this invention, as a result of inquiring wholeheartedly that the above-mentioned technical problem 
should be solved. 

[0012] The above-mentioned objects of this Invention are [ the solution containing a titanium alkoxide, and ] the following general 
formulas [** 3], 

R2 R5 R2 



H2 R5 R2 R5 

II II 
Ri— j:-R3-C-R4 c — R4 

OH OH nsXZfy^fzit OHOH 



Ri : H^ Sfc(iCpH2p+i 
p=1~5 

R2 : CqH2q+1 
R3 : CrH2r 

r=1~3 

It was attained by the coating liquid for hydrophilic coat formation characterized by having the titania sol which carried out 
hydrolysis processing of the complex of the titanium which comes out and is formed with the organic compound of the diol mold 
with which it is expressed, and a silica sol and/or alumina sol, and Its manufacture approach. 

[0013] Especially a desirable thing also in the organic compound of the diol mold used by this invention 2~ethyl ~1. 3-hexandiol, 2 
and 2, 4-trimethyl -1, 3-pentanediol, 



R4 : H. S>tl±C)cH2x+l' 

x=1~5 
Rs : H. S>t«CyH2y+i 
y=1~5 
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EXAMPLE 



[Example] Hereafter, this invention is not limited by this although an example explains this invention to a detail further. 
[0037] As an alkoxide of example 1 titanium, titanium tetra-isopropoxide was dissolved so that it might become ethanol with 0.5 
mol/U and in addition, it flowed back for 1.5 hours so that it might become this solution with 0.5 mo)/L about 1 ,3-butanediol as a 
ligand. After cooling to the room temperature and adding 5g of nitric acids 70% in this, 0.5 mol/L dropping of the water was 
carried out reflux of 1 .5 hours was performed, and the titania sol was obtained. 

[0038] Thus, IPA-S (the trade name by Nissan Chemical Industries, Ltd.. 8-11 nm of particle systems) was mixed with the 
obtained titania sol solution as colloidal silica, it diluted with l-butanol and the spreading solution was obtained so that solid 
content concentration might become 3%. It was made for the addition of colloidal silica to serve as 30 % of the weight of silicas to 
70 % of the weight of titanias. 

[0039] Sequential washing of magnitude lOOmmxIOOmm and the clear float glass substrate with a thickness of 1.9mm was carried 
out by neutral detergent, water, and ethanol, and after drying, the thing in which the coat of a silica with a thickness of BOnm was 
formed was used as the substrate for coats. To this substrate for coats, with the spin coating method, the above-mentioned 
spreading solution was coated with the conditions for lOOOrpm/. and was calcinated for 10 minutes at 600 degrees C of wind 

desiccation. 

[0040] The obtained coat was the transparent thing of 120nm of thickness. Cloudiness was not generated even if the waterdrop 
contact angle on the obtained front face of a coat blew exhalation at 3 degrees. Moreover, the cloudiness according to an 
exhalation trial at 7 degrees did not have the contact angle after leaving it all over a 24-hour dark room. Moreover, when oleic 
acid was made to adhere and the contact angle was made into 30 degrees or more, cloudiness occurred by exhalation. They are 
0.5 mW/cm2 with a xenon lamp to this. When ultraviolet rays were irradiated for 12 hours, the waterdrop contact angle became 9 
degrees, and cloudiness was not generated when the exhalation trial was carried out again. 

[0041] In the silica sol used by this example, the moisture content in coating liquid is 5 or less % of the weight for the organic 
solvent system. After keeping coating liquid at a room temperature within a well-closed container for 2 hours, the coat was able 
to be formed similariy. 
[0042] 
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R2 RS R2 R5 

It II 
Rl— C — R3— ^ — R4 R^_|^ _^«p{4 

OH OH i^xtS/'%fz\^ OHOH 

Ri:h. $/c«:CpH2(H^i R4:h. «Xz«:CxH2x4i 

R2:CqK2q4.1 R 5 I H > ^ Cy H2y4l 

q=1— 5 y-1~5 

R3 : CrH2r 

r=1--3 
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Rl— C — R3— C— R4 



OH 



OH 



Ri-C — 



R2 Rs 

I I 

OH OH 



R4 



Pi : H^ S/cWCpH2p+i 

p=1~5 
P2 : CqH2q+1 

q=1— 5 

R3 : CrH2r 

r«1~3 

<O^«^{b^i|^(7:)^.J!jng;0^*^;HtT 1 : l - 8 cDtSfflT ^ 
^ C <i:<&4tii<i:-r^i»^Jl 1 sBife co^tK 14 Sc)^?^ Baffin 

\mi^m 4 ] U :^ 3 D y ;w v U ;^ c 
Cii^JS 5 ] z^^Jt3^/Jl^(Dzia-( y ;i/ U o^a^ 

ffl 3 — -x-r y^^o 



R4 : H. S ;t{iCxH2x+i 

x=1~5 
R5 : H. $/cWCyH2y+l 



20 3-- 2 0 nm(D®SKT$> 0 . T ;U ^ :^ co =1 n H 2f^T 

-1, 3 -^^i^-> v::t-;u. 2, 2. 4-hU;<^;u 

-1. 3 -^>5^ >>?::1--;U, 1. 2-zr^>z^:t — 

;u, 1, 3 -y^ >'>-:r-;i., 2, 3 -:/^>>^5f-ju 

30 C^^:^113 >T;U=i^>^ H;?5^^^St 1 - 5 * 

■r(D'>;5:< <h t 1 a-C^S r t ^4tfit-rsii:^Jl 1 IB 

lit 2] 



( 3 ) 
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R2 



I r 

Ri— j; — R3— c— R4 
OH 



f 

OH 



Ri— 



R2 Rs 

I I 

OH OH 



R4 



Pi : Hs **:liCpH2p+i 

p=1— 5 
P 2 : C q H 2q+1 

q=1~5 

R3 : CrH2r 

r=1~3 

lTM^tl^z^:t — )im(Dmmit'&^'^)SQ^X. 2 0-8 

ox:x'i}umi^x^^ >^i^^f^^v. '^\^^x^^^>m 

[0 0 0 1 ] 

it^m\zm't^. 

[ 0 0 0 2] 

vx<D^m^mt)^\.x. m^\tj^.i^^7.. mm. mm\^ 
>xtx.ii(D^ea\z]K<nm'^tix\.^^. Lf)^Lfjif)^^. 

u^'pmmm<Diz€\^'^m^my^^iz:i^\,^xmm't^h^ 30 
^a<D^m\zf^m^^c. cti\zmmLx^a>(Dmmf}^m 

[ 0 0 0 3 ] ^\zmmmM(Do^x^. mi^yT.. mm 

\^m±is.mmxi^^. ^^x^:^mfi^^z.n^<D^$k\z 
m-t^mmti^fi.-^nx^Ki. z.t\^x\zmmm^^\t.\:^ 
^h-r^^mm^u\zi^\^xmi^'iSL'^m^'i^^i^^h^o 
h^^u^i)m^^m^nx\*^^. 

[0 0 0 4] ^D^lh-r'5:^?i<hbT, IS 

y 7.m(o^m\zm.i^'&<D^m^m^^ ^ :it.i)^rxt}nx 40 
i^'S. m^m^u^Wi^i^x. ^mm^m^m,m\zm^ 

BS52-10168 0^1:^^^) , Vi)^\^f3,tl^^. Z(D 

:^m\z^i.^x\:^. -mm\zmy\^i^^M^'r^<D3^x$>D 

[0005] ^fz. 4#^BS55-154351 
(1, ^^:KmU^miZ. ^rU y7^>ggffci^:feJ:at/*fe 50 



R4 : H. ^fzliCxH^x^r^ 

x==1~5 
Rs : H. $/clJCyH2y+i 

y=W5 



mm^^it^mmrnxm^r ^ c t ^z ^ 0 mTKik^z^tifz 
myi^iimm^n^:^mf}^mm^tix\.^^. (^mm5 4- 

1 0 5 1 2 0 p, 0^'^tsiJ'7:^\z. P, 

Os (Dmi^^rz\tm^^mm^'^^^ tiz^omTK^^ 
i^^'r^:^my)mm'^nxi^^. #^bs 5 3 - 5 8 4 9 

m^rz\tmmm^^t^m^^^i&mr)vzi-)imm^m 
i^^xm^^zm^t^ c^i^z^ ommi^\zmnrzmyi^m^ 
m^'r^:^m:^mm^nx\^^^o i.f)^Lr^^^'^. 
<D:^m\z^\^^x hm^itmco^mmfmmz'^^ o X 
}^f)^^^rzo 

[ 0 0 0 6 ] :^^x±{z^i$^-rm^m^h. 7^ 

Mm<D^^\zj:-:>x7f<i'^^m,^<D.mp(kmn^rz\t^m.(^ 
n^^mvfzD. ^m^zi^m-r^m^mn^^MLxm 

f^u^m^^to t'r^m^:^^^=ftDnx^rz mmm6 

3 - 9 7 2 3 4^1:^^, i^^¥2-223909 

wm^ 7 - 1 0 0 3 7 s^'j^m . z.ti^^^zzr 
miz^n-mfi^m^^tirzmt. mmmf)^m^it^nx\^^ 

^fziib. mntzmTKii^^'r :i t\tm^<Dz, tx^^. 

itmi^^nTi^s {^m^7 - 1 0 0 3 7 s^^^ 
^) . 

[00 0 7] Vi)^\^Uti^^. COJ:-5;^j:^5^::iT^^C 

(D^^^m-^^h. ^wM^ntzm^-^m^^^mtim^ 
r^m\z^mi\:^mfA{imvwii^^f)^^t^nx Lt^oh 

^^O^j^ti^^-Dtz. Z.<D!K^^m±'^^:^mhl.X\'^. 

m\^^xhm7Ki^f)m^^n^<^oiz't^ctf)^^^ibn 
;i(D^oum^<Dm^zxtiff'£. myf^^m<D^^i^^z 

[ 0 0 0 8 ] ^-Yiziy^j ti'py ji^^-r^cD^mmit 
(m^mmi^rzm^iS^:^±\zm^'r^:^mLi.x\t. ^/ 
)[^y)um:^mmx$>^. :i(Dm^. >7 )vzx^i^Y^ 



[ 0 0 0 9] 
[0010] 



It. 

R2 Rs 

I I 

Ri— C — R3— C— R4 



r 

OH 



f 

OH 



10 



( 4 ) 



I i ^ tK 14 ^ fiK ffl 3 - 5=- 
[0011] 

[0 0 12] 2^%H^ojiia 
[^b3] 
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R2 

I 



Ri-C — C- 

I I 

OH O H 



R4 



Ri : H. S>b«CpH2p+i 

p=1~5 
P2 : CqH2q+l 

R3 : CrH2r 

r-1~3 

m\z^^m^^nr:i. 

[0 0 13] i^%mxm^^^v^-)\^m(D^mit't^(D 

^xh^\zH^\^\^^(0\t.. 2-x^;i/-i. 3-^4^it 
>i^3t' — 2. 2, 4-hU>5^;U-l. 3-^>^ 
>>^:t-;U, 1, 2 -:/3^>v:t-;U. 1, 3-^5^^ 
-J^-)V. 2, 3 -:/^>v:t — JU^J:t/2 
2 . 4 --^>^ > v:t-;i/3^^^fi&^P;Ji^^iMtin:^cii>7^c 
< <i:fe iS^ffll^^C^t-Tf^O, CtltCcfc O^^nsn 

[0 0 1 4] ^3^>y;n3^vH<hLT(i, i:^^(3ot>co 

1 - 5 ^T(0/>:^j:< t) 1 S ^ffl -5 C <h 7)^$f S U 
zirJ'A i s o-^UTf.^iy ^^i^-'^An-yh^v 

[0 0 15] c<o^iS^>r;i/zi:^v' Ktt. W«Si§«gtc^ 



R4 : H. ^ /zliCxH2x+i 

x=1~5 
R5 : H. $fcliCyH2y+l 

y=1-5 



X— ^^jp^, ^>-tf>. h;ux>, 4^s^u>, ^ 

^frf^ti. cn^^^nx. ^ti\%m'^vxm\^^^z.t: 
is^xn^. ^^>r)vzi^>^^^^tsmm\zv:^-)vm 

40 ^L\z^r>x'^^ >^{¥f)m^^n^. 

[0 0 16] >r )vu^y\^\^. mi^^mmmm^ 

(D^/)v^mm\^rcL^\zy)V{tv^^<^^^x. mm 
^<hUTfflv^, ^^ymi^^m^-r^ct^zj^^x. tk 

fz. ^m.^<Dy^^\z^^myi^^m^mmx^^rzisb. « 

50 #^^14/>^Ji-r. $^(C, ffiia^^t LT^^^lCckS^L 



( 5 ) 

7 

CO 0 1 7] ^^>r)u^^z^ \^\zM'r^i^:i--)im(o 

^m-r^zh^z^^^x^c^^Kfi^^r^xmommn 
i^^^^-t^\zfs,^. 10 
[0 0 18] ^^>mi^^m^Lrzm\z. mTK^mmm 

[0 0 19] mi^6^m^m^^n. >^^^^^it 
r^fzibiz. mm^mmz'r^cLf}^<ky)ti^^L\^^. m 
^\z-r^rctb\zm^^wttvx\t. 'j>^(Dm<D^f)^^m 
^mRi.xmm'r^chf)^x^. m^i>tmm. mm. ^ 20 

mm^. 2 (^--s ox:xmw^^z,t.\z^'Dxtx^ii^^m 
[ 0 0 2 0 ] ±BE(D^^-yV)\^{z. V u 

mmfSim::^-^^ >^m^^m^n?>. i^^)ijV)Viiy )v 
^irVyvommm-t. ^^j^zir e 0-9 osa^tc^b 

^\^^t%^n^uii^^^m:<D^m\zi[^ykmnfAnm\^fc 
[ 0 0 2 1 ] J[I^A-5'>'J;^^y;^^T;^5:^*y;^<i:bT 

iBiSsLm^mm<DM^u^) . has (=i;m-hi±iacD 
^) , ThD>s iN-500 {B^mm^^^^m<D 

Sp^^) , CGS-Dl- 0 6 0 0 y^^C#^fc®l 

0 0, 7)1^-^^)1^- 2 0 0. 7 )V^'rV)V- s 0 0 

-3 (««£lk^XMS«c^^tt®j<D^a«) /Jl^l^^tf^ 50 
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Z. tf)^X^^. 

[0 0 2 2] ^fz. mA,^i^')ti'J)V'^7)V^'^'J)V 

mm\i^'/ )Vhm^i$.x^^x^z.h-hm^iy\^^. 

CO 0 2 3] 3 0< l^«a^5^(0^Jli^<b^€rfflVi^»^^ 

[0 0 2 4] ^m'r^^mmit^V)v\^. i^^x\'Xfs,< 
^mmm^x^^z.tti^^K)yf^v\^^. mss^nrv^^^ 

%(Dii\yX\%. m7L\ti^^)il'/)VX\^UA- ST -U^ 
I PA-ST.^ I PA-XS (0M<t:^Xll^^^tt®[ 

2 4 h r 5g^Ty;Kk7!;^*^b^;^ca6> 

[ 0 0 2 5 ] 5>'J;^r-^T;U5:^/j:<i:<D^Jg^{t:^y;U<i: 
1 5aft%I^^Ti:'r^O:??»W*bl^o 1 SMMX^m^ 

^t.. n^ti^m.i^^^m(D^mm^f)myvx\^^ 

[0 0 2 6] myi<^^Zi-y^^ >^m\t. i^^^tCf&bXjg 

m^^mi^xmi^^ z ty)^x^^o f^mi^zmm-r^mm 
<hbT(i. >^m^^z^^ti^^mmi\:m'/)u 

^;i/X5^;U^r N >^<Z)^r h >|^, x-5^;u^. ^>"tf 

X. ^tcitM'^vxm^'^^ z tf)^x^^. 

[ 0 0 2 7 ] Z(D^o\ZLxm^tirzZl—^^>^m^ 

m^mm\zm^L. m^mm^rfuo zhiz^^x. m 
yi<i^hm^^\zmtircmyi^^^m^i^0^^^ciif)^x^ 
mm-t^^w.tLx^t. ^m. is^:^. mmm<DM 

mm. ^rz\^mmm:i<Dh'm\z^^-mm^tirzmi^x 
^r>x^mm^^ z^f)^x€^. 
[0 0 2 8] mwi±^zmyK^^mmfSim<Dzi-7^^ >^ 



( 6 ) 



10-204323 
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[0 0 2 9] zi — ^^ y^m^m^m^Z. 3 0 0 — 85 

io 0 3 0] m^^^m<ommtLx\t. 20-300 

nmOiSffltC^S C i:7&W* bl^o ^iPT&t 2 0 n m<fc 0 
^•r^^^^7K14tg7&^:^Sb, 3 0 0 nmJ: OJP-rifS 

n\z< <;^e« 

[0 0 3 1] ««±tc^jiiK{b#ii^7&^e>;5:sm 1 m^m 
[0 0 3 2] ^^=.T(D^mm^^\z^^xmti^^m 

-t^fzistXD^mtLXlt. 4 0 0 nmil^TO^^^^'^ 

t^h(Df)^^<. mpi}f^±myt. tk^^. m7fe*T> /\uy 

\zmm^f}^mm^ti^j^-o\z^m^m^fx^<^i^-/}^. m 

^iDBm^iz^-ox^^^zi^m^m^ ctfi^x^^. 

R2 Rs 
I 

Ri— C — R3— 



OH 



?- 

OH 



R4 



10 



20 



iO 



[ 0 0 3 3] u±m^vrc^o\z. :^mm^z^nift. ^ 
^ >mi^^i^fSiLx/)^^m7^^mLrc^^ ^rvji^m 

JC ^tlfc t> ^ # ^ C <h 75^T # e , 

[0 0 3 4] ^^:=>y^/)\^(D^^i^^^isb^rci^iz. v 
^nzi-)v^m^=Fiz\^xm\i^. ^i^>mi^^m^t^ 

xhmmfsimA<^iimmf)m^x^^f>^. n^ti:ftmm<D 
mmt3imyf<^^mm\tm0^xBrcf)^. ^mm^m^t^^ 

[ 0 0 3 5 ] ^^-oX^^mX\t. ^\Z}^r<Dit4X^'^ 

n^z^:t-)vm(Dmmit'^^^mi^L^ti.rzm^\z. n 

^m^^^\z&n^ ct^M.^'^rzLrch<Dx$>^. 
at 4] 



R2 

I 



Ri— C— C — R4 
I I 

^^tJ^y^ fzi± O H O H 



Pi : H. ^ /cliCpH2p+i 

p=1~5 
P2 : CqH2q+1 

R3 : CrH2r 

r=1~3 

[ 0 0 3 6 ] 

immm] ^:ir. ^^m^mmm^z^r^xmizmm^zm. 
m-r^f)^. :^mM\tzn^zj:^xmm^ti^h<Dx\tu 
in 

[ 0 0 3 7 ] mmm 1 

^^iy y —JUiZO . 5mo 1 /L i^^c^ct-^tC 

mmL. ciomm^zm^^tLx 1 . 3-y3^>>?^- 

;U$:0. 5mo I XL ^f^^^oizm^x I . s^r^M 

mLfc. ^u^xi^mL. ccD^iz 7 0 %mm^ 5 em 

jmUfc^. 0 . 5mo 1 /LfiiTL* 1. bf^f^CO 



R4 : H. S;tliCxH2x+i 

x=1~5 
R5 : H. S/cliCyH2y+i 

y=1-5 



[0 0 3 8] CCDJ; 3 LT^en^c^^'xr 

40 <f:=3D-r5^>iU'>U;^(hUT I PA-S (Bi^fb^X^^ 
^^^m<Dm^^. nir^ 8-1 1 nm) <i:^?g^L, 

r 7 osa^tcMLTi/U;^ 3 omm%tu^^o{zi. 

[0039] :^^$100mmxi00mm. JP^l. 

50 ^ffls«c±s^:m^sfi*;^ evn-T^w' >^m^z^ 
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0. 1 0 0 0 r pmy^(D^^'VZ2'-y^^ >^h. ®& 

[ 0 0 4 0] m^nrz^m\tmm i 2 0 nuKDmmi^h 

3 0' Uil±*cf S<J:P?m(cj;oTSt);&^^^b:fe. Cti 
tC^-tr y >^ >y-r 0 . 5mW/cm' (Z)^^ll<£rl2 

CO 0 4 1] :^mmm-vmmvrzz^*jtj^y)u\^. ^mm 
[ 0 0 4 2 ] mmm2 

ffi{4^<h LT 2 - 2 . .4 -^>^ >>^:t-;w^ 

mmv. myf^^mm^ m^i^fc t c ^ . p$ 1 2 0 nm 

Mitts' x'i^^^f\k^f)^^^x^mK^\tm^iyUf)^^r:i. 
^fz. 2 4f^mmm^\znmi.rzm<D^mM\ts' 

MM^so' ^±izf^ ^mm.^z^-:>xmo^^m±i^ 

tz. cniC^-fey >^ >>^-C 0 . 5mW/cm' <Dm^^ 

[ 0 0 4 3] :^mmmxmm\^tzi^^)tiV)v\t. ^mm 

mm^^SLtzmh. ^mz^m^m^r^ctf)^x'^ 
ft. 

[0 0 4 4] ^mms 

m^^tLX 2, 2, 4 - h U 1 , Z-^>^ 

>>^:t-)\^^mi^rzWL9\'it. ^js^j 1 p^itcn- 
>^m^mimL. myi<ii^^m^m^vrz^lc:5. m 
$110 nm<Dmmu^mi)m^nrzo n^nrz^m^ 
m(DA^mmmM\t3, s* x\^^^^tff^^fxhmo\t 

^^b/^T&^o/co ^fz. 2 4Nfr«lPt^4'JcMeb;^^o 

>m^Hm^^mm^^s 0' w.±^z-t^L^m.iz^':> 
xmof>^^^Lrzo cntc^^-t y >^ >y-co. smw 

fz. 

1 0 0 4 5] ^^mmmxmmLfzz^ 'J t!V)i\t. ^mm 
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fz. 

[0 0 4 6 ] mmm4 

mm-r ^^mmit^'/ )i< h Lx . r)i^±'/)]^^m\^^rz 
^^tfi:^<Dr;^^:^*/;^- 5 2 0 iSMit^xm^^^ 

^m(Dm^a^. Ha^?^ 1 0 - 2 0 nm) Srffil^^b. 
[0 0 4 7] #€>n;tffl7Ktt«^fi, jP$ 1 1 0 nm© 

mmuh(Dx$>'Drz. m^nrz^m^m<DA^m^mn 

10 l^, 4. 5' TP!^^^iJ>:#;dUtTt>i^ip li^^L;^3&^o 
it. 2 4^PH^P&^4itri*gU;t^co^fl4^«i 3 

:t u-r >^^f^«f$it^M^^ 3 0' u±^z'r^tf^n. 
{z^'z>xmof)m^i^rz. cnfc^ir/ >^>:/T0. 

5mW/cm' 1 2 ^rBl^i+f ^ <i:, tKM^ 

[0 0 4 8] ^mmm^z^^a-^^ >^mx^mi.rz 

20 m\ti omm%j^±t,U'oxi^^. :i<Drztb. mmmm 
mcDzy u ti ^/)v^m^^rzmmm 1-3 ta^^cD^^^^^^ti 

[0 0 4 9 ] mmm 5 

^V)v\tzju^ \^m.^^mm<Dr 520 

(B]^{b#Xllt^i^^1±M<?^^.a^, ^^^1^10 --2 0 
30 nm) '>'J:^^/;U<i:bT« I P A-XS (0:g^b^ 
XlSl^iC^ttM<^?Sia^, 2^i^l^4-6 nm) 

omfi%. U ;^ 2 0 aa% ii^^-Sct "3 L;t. 
[ 0 0 5 0] ^ii?>n;tM7K14^^Ji, m-^l 2 0 nm(0 

4- xn%^^^ii^\'^x^mK^\t^^\^fz.i)^'^rz. ^ 

2 4B#FB^Pif^4'J::M@bAc:^(D|^ft4^ti 1 2- t?P^ 

m.umz^t)m^fAn^\^rzti^'r<\zmmhtzo 

3 0* l^±fC-r-5<i:li?^(C<fc':> 
40 xmK>ti^^^htz. Z.n\Z^'tJ>'y>'fXO, 5mW 
ycm' cDi^^^li^: 1 2P$FBlP,ltr^<h, TKfS^M^ti 

:rco :^m\z^^zi-v^^ y^m\t. mm'^2 4nNi^AP^ 
x^n\Tmmm^m^'^mx^^tz. 
[0 0 5 1 ] mmm 6 , 7 

^J[lD-rS'>U:^V/;l^<i:LT, IPA-XS iBMVC^X. 

tz^A^iit. mmmi ^±<mmzzi-^^ >^WL^Wi^ 
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PA-XS10Sfi%> I3;H3- H 6 P 1 0 SS% (m 
mme) . i^^Zf. :::Ly 8 om&%. I PA-XS 

smm%. zi jun- h 6 p 1 5ms% imm^?) <d2 

[0 0 5 2 ] m^tirzmyi<i^^m\t. th\zm^ i i o 

rzW:<Dmm^\t6' immme) cho- (mmm?) t 
^m.u,^izj:omo\tt3if)^^rzo ^tu-r >m^i^m^ii: 
^mn^3 0" ^.^izt^^. mmme , 7 ^i^^m.\z 

^':>xmOft^^±hftffi. ^"fey >^>:/"eO. 5mW 

m.u^^-r^tmo\t^^LUf}^^rzo ^^mmm^z^^ 
z2-^^ >^m\t. mm2mmm\zhmmm^m0Sir^ 

:iti)^T^rzo 

[ 0 0 5 3 ] mm^^is. 9 

j^LfZo 1, 3 >z^yt — )l(Dmimm\t. 1. 5m 

o \ XL immms) ^^^z^a. omoi/L (mmm 
9) <D2mmtLft. 

[ 0 0 5 4 ] ^^n^c^TKtt^^fi. th\zm^ 1 3 0 

mM\tmmms, 9i:t>3. 5° T^m.^^€f)^nxh 

rzm<Dmm^\t7' (mmms) ts' (mmm9) x 
m^^m^z^(omo\tf^f}^^rz. :tu-c >m^^m^it 
t^m^^3o' &.±\z'r^t. mmms, 9t^f^^\z 

^-oXmOii^^^Lrzi^^. =¥±/>^>':fXO. 5mW 

>^m\t. mm 2 Mr^^^zhmmm^m^'r ^ 
ctf)^x^rz. 

[ 0 0 5 5] mmm i o . i i 
^^=i7 ti^^)i3(o^m^i^pLrzj^^\t. mmmiL± 
<mm\zz2-ir^ y^m^mmL. m7i<.^^m^m0^i. 

fz. ^M^^L^c^iB^ittS, 9 oaa%f;i>ttb 

6 omm%\znvxy*)ti 4 omm% immm i i ) t 

tji^Ji^^zLfz. 

[ 0 0 5 6 ] 'i%^tirzmyi<i^^m\t. ^t^^zm^ i s o 
nm(Dmmu^(Dx$>^rz. '^^nrzmmmm(Dii(.mt^ 
m^^tmmmio. i i ^^4- xn^^^^f)^nxti 
mo\t^^LUf)^^rz. sfc. 2 4mmmm^^zmmv 
rzm(DmM^\ti 0" immmio) te' (mmmi 
1) x\i^m.fAmiz<komoi,:xfjif)^'orz. ^x^orn^^ 
^^it^ftfeftS: 3 0- lujiic-r-s ^mm i o , i i 
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thnm.\z^'Dx^r)f)%^^\,rzf)^. ^^zj >^>-fx 

0. 5mW/cm' (Om^m^ 1 2nffiim^'t ^ ii . 

mm\z^^U'-y-^ mi^2m?^'^\z^mmm: 
[ 0 0 5 7] mmm i 2 

9'^:=^r tT)u^'r(oitm^i^pLrzun\^. mmm4i: 

10 Lfz. ^mmitm(Dm'^it\t. ^^zir 6 omm%\zM 
Lx7)i^^^4 omm%^f3i^^o\zvrz. 
[ 0 0 5 8] n^nrzmy^^^mit. 1 3 0 nm<D 
mmts.h<Dx$>^rzo n^nrzwmmm(DyKmmm^\t 
4" xm^^^^f)^i^'fxt>mr)\t^^Ly3:f)^^rz. ^ 
fe, 2 4mmmm^iznmvrzm(Dmmn\tio' xw- 
m.um\zj:omo\:xt<i.f)^->rz. >m^i^m^itm 
m^^so" j^±\zT^t. iifm.\z<^':>xmo^^^^v 

fzf)^. ^iry>^>yTO. 5mW/'cm' (Di^^^^r 

1 2mmmm'r^t. yfammm^i^i 1* nzf 

20 i^^um^'r^tmo\^m^hr^f)^'z>rzo :^mmm\z^ 
^zi-y^^ >^mu. mmm2 4mmj^^x$>n{tmm 
m^m^'r^ct'f)^x^rz. mmm i 1 2x%'^nrz 

mvrzh(DX2 om^<mo . commit ^iium^ 
nr>rz. mmm^. 7 m^^/vEmf)^i^f)^'r. mmmi 
'-5> 8- 1 2 t>igc*<DSii^m3&«mAs^>©a), miL-D 
m(o^^\'tf^f)^^tz. 

[ 0 0 5 9 ] )^i^m 1 

m&.f-Li.x^^:sL^ y -)V7 ^>^m\^^rz^9v\t. Mm 
30 mi L±<mmzu-v'><>ifm^w^i.tLfA. yotf 

^iz^^f^^fj^-Drzo 
[ 0 0 6 0 ] itmm 2 

mi t±<mm\zzi-7-^ >^m^mi/ti^. myi^^^^m 
^m^LfztC^. jp^ 1 1 0 nm<Dmmts:mm'^^mi=> 
tifz. m'^tirzmmmm<D7i^mmMMi>tz,b " x\^m.^ 
^^f)^\^x^mo\t^^Lt^f}^'Dft. ^tz. 2 4f^mm 
m^izmmvrz^<Dmmf^\^s' x\^m,um\z^omo 

>^>ZfXO, 5mW/cm' ^ 1 2 B^r^^MIt 

bTt)> 7Kmmm^\ti 7' x$>o. nzsii^m.um^'r 

mit^mui^mo) .^x-t^ ii\tB t> <Dx $> fz. 
[0 0 6 1 ] itmm 3 

mit^ti^X 2 - {2 - A h^yj^h^y) y^^J-)\^ 
^S7Ki4^j^€:f^fi^Lrc<fcC;5, 1 1 0 n 

50 m<z)S^)iK^;&«^€»nfc. %^ntz'^m^m<r^ii^m^ 




( 

15 

^^Lfco Lf)^L. cntc^ir y >^ >:/T 0 . 5mW 

2 3* T&o, ^(y^iq^^st^^^-r^iiso ai^^u)^. 

[ 0 0 6 2] it^m 4 
^Jra-rSS^U:^ V^Jl^i: LT. IPA-XS iBMit^X 
mW^^^m<Dm^^. !K[^I^4-6 nm) i:, 

^-r55mm%. ipa-xsioss%> 3;uz3 — 

h 6 P 3 5S»% ih/ct^ci: -9 

[ 0 0 6 3] m^tltcmyi^i^^mit. l l O nm<D 

mmm^^izwcmvrzm:(Dmm^\ti 3" x^m.um\z 
mtsit^mm^ s 0' &.±izr^t. mmme . ? ah 

m^\Z^':>xm^t^^^Lrz:^^. 7 > ^ > ^7? 0 . 

M^{i2 3' xm7i<i^<Dmmmi3^m<. \^m.um\z<k 
[ 0 0 6 4] itmm^, 6 

6) iiU^^z>^zhrzo itifig0»j5©r3-7^^ >ij^^«, 

tl. iP^ 1 3 0 nmCDigBJj^feOT^ofCo l^^tlfcSt 

fli^M^, m^izxmfAmmy7.h sm^nmvrch<D 

[0 0 6 5] it^m 7 

<wim\zz2-^^ >:/m^mmi^. myK^^m^^^v 
xzy^jtf 5m&%afs.^^o\zvrc. ^enrc^TKi^s^ 

\^m^LUf)^':>rz. 2 4mr0^m^^iznmLrzW:<Dmm 
^(^2 0* xm^u,mizjzoBOf}^m±Lrz. i;i±^ 
0. m^n:nimy\<^^Wim\t. 9tt)mit^^tiu\^^^mx(D 
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[0 0 6 6] Jtl^^J 8 

Kmm^zzi-T-^ >^m^mmh. iS7K^*SM€r?^^b 
xz^^j ti 5 om&%t.f^^xoizLrco %^nrzmyi<i^ 

Wim\t. 1 3 0 nm(Dmm^h<DX;^'D^. m^ti 

rzmmmm(Dyfc.mmmfk\t4' x^%^^^t)^nxhm 
K)\tm^vr£f)^'Drz. 2 4f^r^mm^^zwi:mhfzW:<Dm 

10 M^^t?" xmm,um\z^omo\:i,uf)^':>rz. :tu-c> 
m^nm^i^mm^^ 3 0' ^^^z-t^tmm.^z^-^x 

5mW/cm' (Dm9\^m^ 1 2 nTB^M VX ^ . y^mm 

^^1^2 5" Lf3.o. ^m.^^iz^^mo\t^±x^u 

j^±oj:^tc, :^^mm^z^om^nrzm7i<ii^^mit.. 
myKii<Dmmmt}\z\tmn^f)^. mmi^^yf^itvtzm^ 
<D. ^^m^zj:^myKi^^mmtff)^':^o . mmii.izxif 

20 [ 0 0 6 7 ] it^m 9 

)i^^'^<Ditm^R^rz^y.n\t. mmm4t 
±<mmiz:3-7-^ >^m^nmL. ^^ki^^m^j^^k 
bfco ^M^{bi^<7)gB^jtt*, ^^=Ly 5 omm%\zM 
Lxi^o tf 5 ommxtfs.^^ o\zi. fz. m^nfzmyK 
^^m\^. 1 3 0 nmx^^mof)^M.^nrz. 
tiftmmmm<oyKmmmn\t4' x^m,^^^fj^Hxh 
moit^^vufi^-Drz. ^tz. 2 4mmm^^\ztkmv 
rzm(Dmmf^\^9'' x^^^m\z^r^mKi\tf^f)^'Drz. 
:tU'i ym^i^m^-ttrnm^^ 3 i^^^zr^a. ^ 
30 miz^^xmr)f)^^±'r^^o\zy^^rzff^. ^r"fey>^ 

>ZfXO. 5mW/cm' (D^^SH ^ 1 2 ^r^lMIt b T 

t>> yi^mmm^\t3 0' tuK>. nrfi^%mm\z<^^m 
of)m±hrz. m.±(D^v\z. :^itmm\z^on'^nrz 
my^ii(Dmnmi3\z\:xmn^ti^. mmv 
^TKit^tzm-^iD. ^^miz^^myi^i^\Mmmtjf)^i^ 
0. mm^\zxn^h<Dx$>^rz. mcommm^^ 

-^-^^^^ feCDT^o Ac. 

c 0 0 6 8 ] it^m 1 0 

40 m^j^^^m(Dm^n^. <^t@2 o- 3 o nm) ^m^^ 
fzj^^it. mmmi h±<mm^z^-y^^ y^m^mm 
b, mTKis^^m^m^vtzo m^nrzmyf<^^^m\tmts 
1 3 0 nm-r, "^^BmLxi^fz. m^titzmm^mcD 
7Kmt^m^\t.4'' xf^m.^^^f)^^^xh^o\t^^Lr^ 
tj^oAc. ^rz. 2 4i^mmm^iznmvrzm(ot^m^\t 
1 7- x^m.um\z^o&^of)^m^i.rz. :tu^>m^ 
i^m-^'ttmm^^ 3 0' i^±\z-r^t. ^^\zj:'oxm 

50 X. f^m,u^\z^^m6^^\:xmm\^f^ft^':>:ft. ]^±<d 
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